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ABSTRACT

Several simulations of population, income, and employment in rural and
urban America during 1970-2000 were made based on alternative assumptions. The
assumptions entailed implementation of certain policies that might effect a
more equal rural-urban balance by the year 2000, in addition to a continuation
of current trends.

If basic trends continue, rural outmigration would probably stop or
reverse itself shortly after the year 2000, primarily because the gap between
the incomes of rural and urban workers would have gradually closed. But the
employment-population ratio in rural areas would still be below that in urban
areas; henece, overall rural economic growth would still be lower. Policies to
increase job opportunities and labor productivity in rural areas were judged to
show more promise as development strategies than were policies to reduce the
natural rate of population increase or limit outmigration. For per capita
incomes and employment-population ratios in rural and urban America to be equal
in the year 2000, about 8.8 million more new jobs than are expected from current
trends would be needed in rural areas. Of these, 3.7 million would be transfers
of jobs that would have been located in urban areas under present trends; the
remaining 5.1 million jobs would have to be created to more fully utilize the
underemployed rural labor force.

Key Words: Simulation, trends, rural, urban, migration, population distri-
bution, income, employment.
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HIGHLIGHTS

The most promising policy action for the economic development of rural
America is an expansion of nonfarm job opportunities, according to results of
a 50-year simulation of U.S. population, income, and employment under several
alternatives. More jobs in rural areas and, to a lesser degree, increased
labor productivity there, would have a greater impact than would a reduction in
rural outmigration or a reduction in the rural rate of natural population
increase.

A virtual doubling of the rural economy's capacity to absorb idle workers
would be necessary to bring rural and urban per capita incomes and employment-
population ratios into balance by the year 2000. About 8.8 million more new
jobs than are expected from current trends would be needed in rural America.
0f these, about 3.1 million would be transfers of jobs that would have been
located in urban areas under present trends. The remaining 5.7 million jobs
are not now in prospect, but would have to be created to utilize the skills of
the simulation's underemployed rural labor force.

Stopping rural outmigration would increase aggregate population, income,
and employment in rural America by the year 2000. But such a policy action,
unless accompanied by other programs, would lead to less income and less
employment on a per capita basis than can be expected from a continuation of

current trends. A further shortcoming of this alternative is that total U.S.
business activity would fall about 0.4 percent below trend by the year 2000.

If, in contrast to developments that would occur from new policy actions,
basic trends in population, income, and employment growth continue at their
present rates, rural outmigration would probably stop.or reverse itself shortly
after the year 2000. This would occur primarily because the gap between income
per employee in rural and urban areas would have gradually closed by then.

But the simulation based on current trends indicates that even though the
employment-population ratio in rural areas increases by the year 2000, the
ratio continues to be well below that in urban areas. This condition con-
tributes to lower per capita incomes and slower overall economic growth in
rural areas.
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RURAL-URBAN POPULATION, INCOME, AND EMPLOYMENT:
A SIMULATION OF ALTERNATIVE FUTURES

by

Clark Edwards and Rudolph De Pass
Economic Development Division
Economic Research Service

INTRODUCTION

Choices among time paths leading to alternative future levels of population,
income, and employment are examined in this report as they relate to a two-
sector simulation of the United States. One of the two sectors is considered
to be primarily rural in character; the other, urban. The connecting link
between the two sectors is migration. The purpose of this report is not only
to present the analytic technique, but also to deal with an economic inter-
pretation of the results and with implications of the model's performance and
use in relating relevant national policies to rural growth.

Efforts to divide a heterogenous economy such as that of the United States
into only two sectors--rural and urban--are bound to meet with varied objections
on the grounds that the urban sector contains too many rural elements and/or
that the rural sector is too urban. Four alternative delineations were tried
for this study, none of which is entirely satisfactory. However, simulations
based on all four delineations consistently lead to the same general conclu-
sions about future prospects for the rural-urban distribution of population,
income, and employment. The four delineations are discussed in the appendix,
and tables there facilitate comparisons of the results of each simulation.

In the main body of the text, we treat the simulation of only one of the
four delineations. A division was made of 482 multicounty planning and research
areas into two groups based on their population density: 109 multicounty areas
having more than 100 persons per square mile in 1970 are considered urban
oriented, while 373 areas with fewer than 100 persons per square mile are
considered rural oriented (fig. 1).

The method of analysis was first to measure actual 1960 and 1970 levels
of population, income, and employment in each of the two sectors. An estimate
of 1960-70 net migration from the rural to the urban sectors was made. Then
a system of equations was determined. Parameters were estimated which,
starting from 1960, permitted the computation of population, income, employ-
ment, and net migration annually for each of the two sectors and reproduced
the 1970 observations in the tenth year of the simulation. The model was
then run for a 50-year period, 1970-2020, to establish a basic trend. Alter-
native runs were compared with the basic trend run to examine the sensitivity
of the system to rural-urban policies affecting natural population increase,
migration, job creation, and labor productivity.



RECENT SITUATION AND PROSPECTS

In 1960, the multicounty areas comprising the rural sector accounted for
about 39 percent of the U.S. population, 36 percent of the jobs, and 31 percent
of the income (table 1). By 1970, the proportion of population and employment
in the rural sector had declined slightly, to about 37 and 35 percent, respec-
tively, reflecting migration to urban-oriented multicounty areas. The shares
of total income changed negligibly because output per worker rose faster in
the rural sector than in the urban sector during the period.

Total real personal income (in 1970 dollars) rose about 4.4 percent a
year in the rural sector during the 1960's. With a gain of only 0.8 percent
a year in the rural sector's population, including the impact of rural out-
migration, this resulted in an average rise of 3.5 percent a year in the rural
sector's income per capita--from $1,923 in 1960 to around $2,725 in 1970
(table 1). Aggregate real income rose at about the same rate in the urban
sector as in the rural one; but the urban sector had a faster population
increase, 1.5 percent a year, and real income per capita there rose only 2.7
percent a year. Even so, per capita income in the urban sector averaged
$3,579 in 1970, around $854 higher than in the rural sector. Despite a faster
percentage income growth in rural America, the income gap had widened from
$797 in 1960.

If policymakers seek a more equal distribution of income between the
rural and urban sectors, then a benchmark for measuring progress toward this
end is apparent: Income per capita in the model's rural sector would have
had to gain at a pace of 3.8 percent a year during the 1960's, instead of the
3.5 percent rate attained, to have kept the dollar gap at its 1960 size of
less than $800. Growth at 6.5 percent a year would have been required to
close the rural-urban disparity during the 1960's and bring about equivalent
incomes within that decade.

Over the next few decades, the rate of outmigration from the more rural
areas will probably continue to abate, thus bringing population growth rates
in such areas closer to those in urban areas. The annual growth rate in per
capita income in rural areas is likely to continue above that in urban areas.
This will result in an eventual reduction of the gap between the per capita
incomes of the two areas, even though the gap will probably widen further
during the 1970's.

Probable consequences of alternative policies affecting the rural economy
with respect to migration, natural population increase, growth in aggregate
demand for jobs, and increases in productivity per worker suggest that creating
jobs in and around central cities of rural-oriented multicounty areas will be
of major concern in coming decades and that further attention should be
directed to upgrading the quality of the labor force in such areas. However,
results of the simulation suggest that overt migration and population growth
policies will not need emphasis.

Summary results of alternative simulations to the year 2000 are compared
with the 1960-70 trend in table 1. Details of these alternative futures are



Table 1.——-Summary projections of simulated alternatives for economic
development in rural and urban America, 1960-2000

. : Annual Income
Simulated iY fSou;ce:: population Migrants i per
alternatives : ear: ﬁg.lii: growth rate 2/ : capita
. . - Rural : Urban : Rural to Urkan : Rural : Urban
: : tm————— Percent—----—- Thou. Pct., —-=——=——- Dollars 3/----
Initial conditions........:1960: 2 : - - 295 43 1,923 2,720
Initial conditions........ :1970: 2 : .85 1.51 284 .38 2,725 3,579
Trend ruUl...veveconeanecns :2000: 2 : .99 1.41 130 .13 7,091 7,811
Stop rural outmigration...:2000: 3 ¢ 1.26 1.26 0 0 6,690 8,034
Double rural outmigration : : :
inducements..............:2000: 4 : .78 1.51 165 .17 7,409 7,672
Reduce rural birth rate...:2000: 5 : .80 1.40 100 .10 7,398 7,828
Increase rural birth rate.:2000: 6 : 1.18 1.42 159 .15 6,796 7,795
Expand rural aggregate : : :
demand for workers.......:2000: 7 : 1.13 1.33 -31 -.03 8,036 7,937
Raise productivity of : : :
rural labor force........ :2000: 8 : 1.04 1.38 -7 -.01 7,619 7,865
Target TUD..ueeeoeasesonsn :2000: 9 : 1.26 1.26 0 0 7,811 7,811
: : : Distribution of--
Population : Employment : Income
Rural : Urpan : Rural : Urban : Rural : Urban
: : - Percent-----—- --
Initial conditions........:1960: 2 : 39 61 36 64 31 69
Initial conditions........:1970: 2 : 37 63 35 65 31 69
Trend rUN....ceeeeceacaanns :2000: 2 : 34 66 32 68 32 68
Stop rural outmigration...: : 3 : 37 63 32 68 33 67
Double rural outmigration : : :
inducementS....evevv.....:2000: 4 : 32 68 31 69 31 69
Reduce rural birth rate...:2000: 5 : 33 67 31 69 32 68
Increase rural birth rate.:2000: 6 : 36 64 32 68 32 68
Expand rural aggregate : : )
demand for workers....... :2000: 7 : 36 64 36 64 36 64
Ralse productivity of : : :
rural labor force........:2000: 8 : 35 65 32 68 34 66
Target FUN..oeoseeooesanes :2000: 9 : 37 63 37 63 37 63

1/ Refers to other tables in this report. 2/ Rates are annual average rates for 1970-2000,
except for row 2, where the rate is the 1960-70 average. Rates are adjusted to accommodate migra-
tion effects. 3/ Constant, 1970 dollars.



discussed in later sections of this report and illustrated in tables 2-9. 1In

the following section, the methodology and assumptions underlying the tabular
presentations are discussed.

THE MODEL

Population, income, and employment in each of the two sectors, plus net
migration between sectors, are the variables used to describe the system in
each year of the simulation. To remove price effects during the 1960's, the
1960 income was converted to 1970 dollars. Changes in income, employment, and
population during 1960-70 were used to develop the relevant parameters for the
system. That is, estimates of the economic structure were found which, through
successive annual changes starting from the 1960 base, would precisely arrive
at 1970 observed levels of population, income, and employment. The model was
then started at 1970 and run for a 50-year simulation of the descriptive
variables (table 2). Tables 3 through 8 report the results by decades for
alternative 50-year runs which show how sensitive the model is in responding
to exogenous changes of selected parameters in the system.

Seven equations are used in the simulation: Two each for population,
income, and employment and one for net migration.

Income Growth Equations

For each sector, income in a given year was equal to the product of three
terms: The annual growth in income per worker, the previous year's level of
income per worker, and the current number of workers.

- (1+b) 0 @

(El,t)

)

Y1,t+1 1,t+1

(¥, )
1= @ +by "2,t) (B

(E, )

)

Y, t+ 2, e+l

2,t

where Y is aggregate income of the sector, E is employment, and b reflects the
annual rate of gain in labor productivity and, by implication, earnings per
worker. Subscript 1 refers to the rural sector and subscript 2 to the urban
sector; t and t+l refer to successive time periods (years).

Employment Growth Equations

For each sector, employment in a given year was equal to employment in
the preceding year plus the number of added workers absorbed from the nonwork-
ing population.

El,t+l = E + a

E2,t+1 R



where E is employment, P is population, and a is the demand-for-labor coefficient.
As defined in this study, persons not at work include those who are able to work
but who have not yet joined the labor force, such as recent graduates of high
schools and colleges, working-age people who have dropped out of the labor

force, the unemployed, and adults who have never been in the labor force. Also,
those not at work include, in this method of calculation, persons unable to

work, including children, elderly people, the sick, and the structually
unemployed.

Population Growth Equations

For each sector, population in a given year was equal to population in the
preceding year, plus the natural increase, plus or minus migration.

) - M

P = (1 + cl) (Pl,t t

1,t+1

= (1 + c2) (p, ) +M

Pyt 2,t .

where P is population, ¢ is the annual rate of natural increase in the popu-
lation, and M is migration to the urban sector from the rural sector.

Migration Equation

Migration from the rural to the urban sector is the sum of three induce-
ments to migrate: Sector disparities in aggregate job demand, sector dispar-

ities in income per worker, and sector disparities in employment opportunities
per capita.

B O Y0 By By
Mt— Cl(a2 - al) +e(E—"—-—E—"—) +f(P—""——l—)——"")
2,t 1,t 2,t 1,t

where d is the propensity to respond to a differential in demand to absorb
idle workers, e is the propensity to respond to a differential in earnings per
worker, and f is the propensity to respond to a differential in participation
of the population in the labor force.

Parameters

The above seven equations contain nine structural parameters for which
empirical estimates are needed. The parameters were estimated by trial and

error so as to reproduce 1970 data from the 1960 data for population, income,
and employment.

The labor productivity coefficient for the rural sector was computed to
be by = .030, and that for the urban sector, by = .023. A 10-percent increase
in the rural coefficient was assumed for the purpose of testing the
sensitivity of the model to a change in the rate of gain in output per

worker in the rural sector. This is shown in Table 8.



The demand-for-labor coefficient for the rural sector was found to be
a, = .007, while that for the urban sector a, = .012. The coefficients were
assumed equal (a, = a, = .012) for the run presented in table 7 to test the
model's sensitivity tO an increase in the capacity of the rural sector to
create jobs.

In lieu of separate population growth rates for the rural and urban
sectors, the population growth coefficient for each was set to equal the over-
all national rate observed for 1960-70. This rate, .0126 = c, = Cy» is higher
than is expected to occur over the next few decades; however, lowering the rate
for both sectors would not significantly change the basic conclusions of the
report. The rural sector's population growth rate was lowered to ¢ = .0106 in
table 5 to test the sensitivity of the model to a reduced rate of natural
increase in the rural sector relative to that in the urban sector. It was
raised to .0146 in table 6 to test the sensitivity to a relatively larger
rural rate of natural increase.

The three migration coefficients were initially set at: d = 16,457,
e = ,0940, and f = 1901. These settings attribute about one-half the total
propensity to migrate to the differential in earnings. The other half is about
equally divided between the differentials in labor demand and in employment-
population ratios. These parameters were set equal to zero in table 3, while
in table 4 they were doubled to test the sensitivity of the model to changes
in the inducement to migrate.

MODEL IMPLEMENTATION

Simulated current trends compared with alternative simulations suggest
that overt policies with respect to changes in income, population, and employ-
ment in the rural-oriented multicounty areas can expedite the closing of the
gap between rural and urban development. At the same time, such policies have
the potential to reduce or reverse net migration to urban-oriented places.
These ends might be accomplished by gearing broad rural-urban policies on:

(1) Migration, (2) the natural population increase, (3) aggregate demand for
job creation, and (4) productivity per worker.

These four strategies are discussed separately below. Following the
discussion is an appraisal of the optimal combination of these strategies to
reach target levels of population, income, and employment for the model's
rural sector. The target is geared to bring the rural sector's level of
economic activity up to that of the urban sector. But first we discuss the
basic trend. '

Basic Trend
The 1960-70 trends for population, income, and employment in the rural

and urban sectors are extrapolated by decades to the year 2020 in table 2.
This establishes the basic trend used to compare alternative simulations.



TABLE 2.--SIMULATED RESULTS OF PROJECTING NORMAL TRENDS FOR RURAL AND URBAN AMERICA,1960-2020

NATURAL POPULATICN GROWTH RATE

COEFFICIENT
INCOME GROWTH ?ATEZ
NUMBER OF YEARSZ €1

OF DEMAND FOR EMPLOYMENTZ

POPULATION(THOU.)

YEAR TOTAL RURAL
1960 179323 69393
1970 203184 7554 4
1980 230221 82694
1990 260855 9115¢€
2000 295566 101390
2010 334896 114069
2020 379458 130182

MIGPAT ION

YEAR RURAL-TO-URZAN

THOU. PERCENT
1950 295 « 4758
1970 284 . 3759
1930 259 . 3127
199 211 . 2219
2000 130 . 1284
2010 -2 -. 0027
2020 -213 —. 1646

URB AN

109929
127640
147527
169699
194176
220826

249276

«0125710(RURAL)
.0074865 (RURAL )
«0295193(RURAL)

-0125710(URBAN)
«0121957(URBAN)

M IG RATION C OE FF TC IE NT S:

" EMPL QY ME NT N FMANTZ

16 45 7. 00

EMPL OYMFNT(THCU.)

TOTAL P UR AL U %8B AN
64”39 23322 41316
77265 26900 S0 365
91261 30699 6056 1

106821 34787 72033

124157 39252 34904

143496 44 218 99277

1/5075 49857 115217

EMPLOYMENT PER 11000 POP,

TOTAL

360 .5

780.3

396 .4

409.5

420.1

428.5

435.0

R UR AL URB AN
336.1 375 .8
356 .1 394 .6
371 .2 410.5
381 .6 424 .5
387.1 437.3
387 .6 449 .F
183.0 462.2

. 02284911 URBAN) INCOME—EMPLOYMENT RATIOS = .0940000
\ FMPL OYME NT-P OP UL AT TON RA TIOS= 1900.6000
INCORE(SHIL.) POPULA TION EMPLOYMENT INCO ME

mme————— === ——-PROPORT ION--==-=-~===== ==~
TOTAL RURAL  URBAN RURAL URBAN RURAL URPAN RURAL URBAN
432360 133414 298345  .3873 .6130 .3608 .6€392 .3086 6914
662629 205838 u45679n .3718 .6282 .T482 .6518  .3106 6894
1002719 314230 68BuBR  .3592 L6478 .3%4 .6636 .3138 .6866
1502783 476302 1026481  .3495 .6505 .2257 .6743  .3169 .6831
2235483 718912 1516571 .3430 .6570C 3162 .6838 .3216 .6784
3306111 1083315 2222795 .3406 .6594 .IC82 .6918 .3277 .6723
4867468 1633910 3233557 .3431 .6569  .3C20 .6980  .3357 <6643

INCOME PER CAPITA TNCOMF PER EMPLOYEE

TOTAL RUR AL URR AN TOTAL RUR AL UR BA N
2411.6 1923.1 2719.9 66 89 .3 5720 .9 7236 .0
3261.7 2725.2 3579.2 8576 .5 7652 .4 9070.0
4356.0 3800.4 4667.4 10987.9 1C23.1 11368.9
5761.5 5225.6 6049.3 14068 .7 13692.3  14250.5
7563.9 7091.0 7810.8 18005.7 18315.4  17862.5
9872.6 9497.5  10066.3 23040.1 244 99.5 223901
12827.9  12551.4  12972.3 29486.8 32771.8  280€5.3



The rate of natural increase in population is set at 1.26 percent a year
for both sectors. This results in a U.S. population estimate of nearly 296
million persons in the year 2000, which is midway between the Series C and D
projections of the Bureau of the Census.

Trends of the 1960's point to continued abatement of outmigration from
rural-oriented multicounty areas during coming decades. The principal explana-
tion for this in the model is the faster rate of gain in income per employee in
the rural sector (2.95 percent a year) than in the urban sector (2.28 percent
a year). This trend closes the gap between income per employee in the rural
and urban sectors around the year 1996, thus removing one of the main induce-
ments in the model for migrating.

The capacity of the labor market in the model's rural sector to absorb
workers is about 60 percent of that of the urban sector (.0075 new jobs per
idle rural person compared with .0122 new jobs per idle urbanite). Conse-
quently, even though the employment-population ratio rises in the rural
sector--from 356 workers per 1,000 population in 1970 to 387 workers in the
year 2000--it continues to be well below that of the urban sector. This lower
ratio will be seen later in this report to be one of the primary variables
explaining lower income per capita and slower growth in the rural sector.

The basic trend run generates projections of population, income, and
employment for the rural and urban-oriented areas which appear reasonable.
However, the reasonableness does not always extend to the full 50 years of
the simulation. For example, the number of persons employed per 1,000 popu-
lation in the rural-oriented areas begins to decline past the year 2000. This
is inherent in the system of equations: Potential outmigrants are staying in
the rural sector because the income-per-employee gap has about closed; but they
are not finding jobs because the capacity of the rural sector to absorb workers
is assumed unchanged. That is, after the year 2000, unemployment is indicated
as rising in the rural sector. We feel that this is a weakness in the model
rather than a forecast of future conditions. Consequently, most of the inter-
pretations in what follows are based on the 1970-2000 segment of the projections.

The projections are based on a purposely simple, seven-equation system;
consequently, they do not include information on many aspects of the rural-
urban balance problem. For example, we say nothing about capital flows between
the two sectors or about exchange of goods and services. There is no recognition
of the role of race in migration. No consideration is given to the fact that
gross fertility rates in rural areas would be expected to rise as outmigration
of females of childbearing age decreases. Also, no more than the two broad
sectors are analyzed. These and other aspects of the problem may be taken up
in subsequent extensions of the basic model that would include more than just
seven equations. In what follows, we seek to see what the simple model can
tell us about alternative future prospects for rural and urban population,
income, and employment.

Migration Effects

The Nation's migration pattern of the past twp decades resulted in large
geographic regions with population declines. These regions tended to contain

8



the more sparsely populated rural areas. Two net migration patterns emerge:
One is a movement from rural to nearby urban places within a rural area; the
other is a net movement from rural to urban areas. It is the latter movement,
from rural areas to urban ones, that is the focus of the migration analysis in
this report.

To assist rural as well as other migrants, Federal manpower programs pro-
vide direct financial assistance to the unemployed and underemployed for travel
and initial subsistance while they wait for the first paycheck in a new job
location. Usually, migration and relocation programs are coupled with education
and retraining programs, which will be discussed later in this report in the
section on increasing output per worker.

In this section, however, we treat only the notion sometimes put forward
that directly stopping rural outmigration, or perhaps reversing it, is a means
to rural development. The implication is apparently that reduced population
flows will provide a larger, more productive labor force in rural areas, and
at the same time, ease population pressures on the cities.

Consequences of stopping outmigration from the rural-oriented multicounty
areas were appraised with the simulation model by setting the migration coeffi-
cients equal to zero and then comparing the results of a 50-year period with no
migration with the basic trend established in table 2. The simulation with no
migration is presented in table 3. Table 10 shows that zero outmigration from
the rural sector adds about 8.5 million people, above trend, to the rural sector
by the year 2000. Zero net outmigration has the same effect on the rural sec-
tor's population as does the target simulation to be discussed later. However,
it is estimated that only about 10 percent of these additional persons will find
employment unless concurrent efforts are made to create additional jobs. With-
out an accompanying job policy, the employment-population ratio is projected
to fall to below 37 percent of the population, compared with 39 percent in the
trend run. Per capita income, as a result, falls more than $400 below what is
expected under current trends. Per capita income in the urban sector, on the
other hand, rises nearly $225 above trend as a consequence of less unemployment
there and reduced competition for jobs. Stopping outmigration brings about
increases in aggregate population, income, and employment in rural America, but
unless accompanied by other programs, will lead to less real income per capita
and less jobs per 1,000 population in the rural areas than can be expected
allowing current trends to prevail.

If such a reduction in migration adds to problems of unemployment and low
income in rural areas, will increasing outmigration lessen these pressures?
The consequences of doubling the response to inducements to migrate are simu-
lated by doubling the three migration coefficients in the model (table 4).
This action reduces the population growth rate in the rural sector during
1970-2000 to .8 percent a year, from the 1970-2000 trend run of 1.0 percent
(table 1). By the year 2000, unemployment problems are considerably reduced
in the rural sector and the employment-population ratio there rises above trend,
from 39 to 40 percent. Also, by the year 2000, per capita income in the rural
sector runs nearly $320 above trend, although continuing below the average of
the urban sector. These apparent benefits are slow in coming; also, they come



TABLE 3.--SIMULATED RESULTS OF STOPPING OUTMIGRATION FROM RURAL TO URBAN AMERICA, 1970-2020
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TABLE 4.--SIMULATED RESULTS OF DOUBLING THE RATE OF OUTMIGRATION
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at the expense of slowing down the growth rate in general business activity in
the rural sector and of exporting some unemployment problems to the urban sec-
tor. More importantly, these changes are not sufficient to close the develop-
ment gap.

The inference with respect to migration policies is this: It is apparent
that reduced outmigration raises aggregate income and employment in the rural
areas; and that increased outmigration enhances rural income and employment on
a per capita basis. Apparently manipulating migration rates alone is not an
effective means of attaining either income or employment targets. Migration
policies can be important in reaching population distribution targets, but
only in conjunction with comprehensive and relevant programs designed to reach
employment and income targets in both the rural and urban sectors.

Population Growth Rate Effects

The population explosion is often blamed for impeding progress toward
achievement of development goals. It is sometimes suggested that reduced rates
of natural population increase in depressed areas will ease the pressures of
population growth on the social and economic system and allow for a more com-—-
plete assimilation of low-income people into the productive labor force. Family
planning services are provided by the Government to low-income persons living
in areas of intense poverty. Table 5 shows the effect of lowering the rate
of natural population increase to 1.06 percent a year in the rural-oriented
multicounty areas from the 1l.26-percent rate used in preparing table 2. This
reduction slows the rural sector's rate of population increase to approximately
0.8 percent a year and, with reduced outmigration, it also reduces slightly the
rate of population increase in the urban sector (table 1). With a decline
in the total number of persons unemployed in the rural sector, income per
capita there rises as the family planners suggest. By the year 2000, it is
over $300 above trend. However, the per capita gains are realized at the
expense of reduced total U.S. business activity, down about 0.5 percent below
trend by the year 2000. This is consistent with the popularly held belief
that larger populations may lead to increased national income.

Were the natural rate of population growth in rural areas to increase
rather than decrease, an increase in total business activity would be realized
at the expense of a deterioration in the rate of improvement in income per
capita. Table 6 shows the consequences of stepping up the rate of natural
increase in the rural sector to 1.46 percent a year, without simultaneously
expanding the local economies' ability to absorb workers. A 0.5-percent larger
total U.S. economy in the year 2000 is associated with a level of rural income
per capita around $300 below trend.

The conclusion with respect to population growth policies is this: If
one were forced to make a choice between increasing net outmigration versus
reducing the rate of natural population increase as a means of improving per
capita income in rural America, the latter appears preferable. However, neither
approach is very efficient or satisfactory. Each might prove useful as minor
adjuncts to comprehensive employment and income policies, but alone they will
not be effective in solving the rural area development problem.
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TABLE 5.--SIMULATED RESULTS OF REDUCING THE NATURAL RATE OF POPULATION INCREASE IN RURAL AMERICA, 1970-2020
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TABLE 6.--SIMULATED RESULTS OF INCREASING THE NATURAL RATE OF POPULATION INCREASE IN RURAL AMERICA, 1970-2020
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Expanded Demand for Workers

The solution to income and employment problems fashionable with economists
over the last 30 years has been to expand aggregate demand for workers. Efforts
to expand the capacity of the rural economy to create new jobs would help close
the economic gap between rural and urban America. The Government provides
information on alternative plant sites to industries seeking new locations.

It also provides information on potentially available industries to local
planning groups. In addition, some programs are available and others are under
consideration to provide tax relief to plants moving into rural areas. Even
more direct in creating new jobs would be wage supplements or subsidies. Direct
controls on capital movements are used, including restrictions on industrial
expansion in congested areas. One of the strongest counterattacks to private
capital flows into congested areas is a conscious counterflow of public funds
into uncongested areas.

Other programs provide loans to small business concerns for expanding or
continuing current operations and to promote local economic growth. Sometimes
these loans are coupled with technical or planning assistance. Programs of
this nature expand aggregate demand for jobs for persons who might otherwise
be unemployed and, in rural areas, for persons who might migrate to urban areas
in search of employment.

During 1960-70, the urban-oriented multicounty areas were able to provide
close to twice as many new jobs per 1,000 people not at work (12 jobs a year)
as the rural areas (7.5 jobs a year). In one phase of the simulation, the
capacity of the rural sector to create new jobs is increased to match that of
the urban sector--the demand-for-employment coefficient was changed from .007
(trend) to .0l12. As a result, per capita income in the model's rural sector
rises sufficiently to exceed that of the urban sector by the year 2000 (table 7).
The employment-population ratio in the rural sector rises from the current
level of 36 percent of the population to a level close to the urban sector
average (44 percent) in 30 years, according to the simulation. With more jobs
and more income per capita in the rural sector, the rate of outmigration is
slowed during the next few decades, with a reversal indicated before the year
2000. These changes stimulate total business activity in the rural sector by
over 18 percent above trend by the year 2000. At that point, the gap between
the level of economic development in the rural and the urban sectors closes,
as suggested by the rural sector's higher per capita income and a reversal of
the migration trend. At the same time, population pressures on major cities
are eased because there are about 4.5 million fewer residents and 0.6 million
fewer jobs in the urban sector (table 10).

Increased Labor Productivity

Raising productivity per employee in rural areas represents an effort to
solve the development problem from the point of view of the quality of utili-
zation of labor. This is in contrast to the approach discussed above, where
the quantity of workers is increased without any enhancement in the efficiency
of the workers.
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TABLE 7.SIMULATED RESULTS OF EXPANDING AGGREGATE DEMAND FOR JOBS IN RURAL AMERICA TO THE LEVEL IN URBAN AMERICA, 1970-2020

NATURAL POPULATICN GROWTH RATE

COEFFICIENTY OF DEMAND FOP EMPLOYMENTZ

INCOME GROWTH 9ATF=
NUMBER OF YEARS= 51

YEAR

YE AR

1970

1980

1990

2000

2010

2020

POPULATION(THOU.)

TOTAL

202184

230221

26NRSS

2955A6

334896

379458

MIG
RURAL-T
THOU.

206

142

68

=71

-179

-399

R URAL

7554 4

8279

EELYA]

105855

127911

120845

PAT ION
0~U RRAN
PER CENT

. 2773

. 1FQ5

. 0778

~. C02

~. 1478

~a 2RR3

UPR AN

127640

146511

1€7179

1837110

213984

239613

«0125710(RP URAL)

20121957 (RURAL)

«0295193(RUNAL )

FMPL OYMENT (T HCU. )

TOTAL

77265

aIn2s

111259

13074 2

152278

176200

RUR AL u

26900

33013

3246 S

4bu4 6

S4 1R S

r2980 1

FMOLOYMENT PER 1CO0C POP.

TOTAL

780.3

~N

426 .5

442.3

454 .7

4 ey .2

RUP AL

U PR AN

394 .F

413.0

429 .4

44y .3

458 .4

472 .5

78 AN

505

60511

71794

4296

98 092

13219

«0125710(URBAN
«0121357(UPBAN
.0228491(URBAN

) MIGQATION CCEFF IC IE NT S2
) " EMPLOYMENT DEMAND=  16457.0
INCOME-EMPLOYMENT RATIOS =

INCOME (SMIL.)

TOTAL RUR AL JRP AN

662629 205838

1025838 337913

1563415 S4p3u8

2356367 850655

3523757 1327497

5241455 2063971

INCOME PERP CA
TOTAL R UP AL
3261.7 2725.°2
4uS6.4 4037.2
599 3.9 575 8.8
7972.9 8036.5

1052 2. 4 1097 2.5

13813.5 14759.5

4567 91

6R 7924

1023067

15057 11

2196260

31774 84

PITA
U RS aNn

3579.2

4695, 9

7937. 4

1026 4. 2

13261.3

EMPL OY ME NT-P OP UL AT ION RA TTOS=

POPULA TION

PURAL URB AN

.3718

- 36 36

- 3591

- 3581

. 3610

. 3685

<6282

-6364

6409

6419

.6390

<6315

EMPLOYMENT
---PROPORT ION
RURAL URPBAN

.3882 .6518

<3530 .6470

«TS47 .64S3

«3552 .6448

«3558 .HR4 42

<2574 .5426

0

.0340000
1900.AC0Q
INCO ME

UL ure A
-3106 .6898
«329 .6706
«3456 .6544
«3610 .63930
«3767 .6233
«3938 6062

TNCCMF PER EMPLOYEE

TOTAL

85 7R .5

10969 .1

14052 .5

1802% .4

231un.7

29747 .6

R UR AL

76 52 .4

102 %6 .1

13692.3

18315.4

244 92 .5

32771.8

URBAN

9170 .0

11368 .9

14250 .5

17862 .5

22390.1

28065 .3



Efforts to raise income and output per worker in rural areas promise sub-
stantial returns and appear to be worth the extra effort. Implementation of
this approach necessitates significant changes in health care, education, job
training, family location, commuting patterns, central city services, and other
factors related to people. This approach, in effect, requires reducing the high
rate of underemployment in the rural economy as well as increasing the capacity
of each worker to produce. Both the job and the worker need upgrading.

A number of Government programs assist communities in raising the general
educational level of the population as well as in upgrading the skills of the
labor force through job training and placement services. They include educa-
tional extension services to businessmen to provide technical assistance in
adopting new technologies to increase the productivity of their labor force.
So far, it appears that little heed has been paid to the rural-urban con-
sequences of these programs; they have been used more to help low-income
urban people find productive urban employment than to influence the rural-
urban distribution of employment.

Table 8 depicts the impact of raising the rate of growth in income per
worker in the rural-oriented multicounty areas, where income per worker is
lower. To examine the consequences of increased productivity and earnings in
the model's rural sector, the productivity growth coefficient was raised from
2.95 percent a year to 3.25 percent. For the urban sector, the coefficient
remained at 2.28 percent. Three heartening results evolve from pursuit of
this policy: First, aggregate income, employment, and population in the rural
sector rise above the trend line. Because of improved income per worker in
the rural sector, a substantial rise in total business activity occurs.

Second, outmigration from the rural sector stops in less than 30 years. Before
the year 2000, net migration to the rural sector occurs, with former urban-
sector residents joining the rural sector's productive labor force and sharing
in its higher economic rewards. The third result of this policy action is that
the gap in per capita incomes between the rural and urban sectors immediately
begins to close, and within 40 years, per capita income in the rural sector
exceeds that in the urban sector.

Target Run and Conclusions

In the preceding sections, alternative migration, population, job creation,
and labor productivity policies were examined for their possible long-range
effect on rural development. Policies of increased demand for workers and
increased labor productivity were judged to have a more positive and relevant
impact than changes in migration and population growth. To assess the relative
importance of the job creation versus labor productivity impacts, parameters
were estimated which would provide an optimal mix of these two policies in
reaching specific population, income, and employment targets by the year 2000.

The targets were set as follows: Total U.S. population was allowed to
grow to the year 2000 at 1960-70 rates, with the rural-urban distribution held
at the 1970 proportion for the two areas. Income targets for the year 2000
were geared to have income per capita in the rural sector equal to the trend
projection for the urban sector, $7,811 (table 2). The time path over which
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TABLE 8.--SIMULATED RESULTS OF "INCREASING THE TREND INCOME GROWTH RATE IN RURAL AMERICA BY 10 PERCENT, 1970-2020
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201C -251 -. 2134 428 .0 377.3 455 .5 10258.5 10366.5 1019%.38 23967 .8 27472 .4 22390 .1

2020 -B63R -« 4F16 434 .0 366 &2 472 .F 13479.9 13857.2 13268.4 31055 .7 37815.8 28065 .3



the income gap closes in the simulation is shown in figure 2. Employment
targets for the year 2000 were set to have the employment-population ratio in
the rural sector equal to the trend projection for the urban sector (437
workers per 1,000 population) (table 2). The time path over which the employ-
ment-population ratio closes in the simulation is shown in figure 3.

The major change in the parameter values required to reach the specified
targets for the year 2000 was a virtual doubling of the capacity of the rural
sector to absorb idle workers, with 1little change in the rate of gain in
output per worker (table 9). This suggests that of the alternatives analyzed
with the simple, seven-equation system, expanding demand for employment in
rural America is the most promising policy for rural development. About 8.8
million more new jobs than are expected from current trends are required in
the rural sector to reach these targets (table 10). About 3.7 million of these
would be transfers of jobs that would have been located in the urban-oriented
areas according to present trends. The remaining 5.1 million jobs are not now
in prospect, but would have to be created to utilize the available skills of
the underemployed labor force in the rural-oriented areas. The magnitude of
this number of new jobs may be alternatively expressed as around 170,000 new
jobs a year above trend over the next 30 years.

INCOME PER CAPITA FROM ALTERNATIVE SIMULATION RUNS
INCOME PER CAPITA (THOUS.)

Urban
6 {FROM TREND SIMULATION)

o
= * | Rural

‘ t\)
“.’o““' (FROM TREND SIMULATION)
) \
Rural
o
T (FROM TARGET SIMULATION)
1\

0

1960 1970 1980 1990 2000

U.S. DEPARTMENT OF AGRICULTURE NEG. ERS 8569-71(11) ECONOMIC RESEARCH SERVICE

FIGURE 2
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EMPLOYMENT PER THOUSAND PERSONS
FROM ALTERNATIVE SIMULATION RUNS
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Urban
420 (FROM TREND SIMULATION)
, . ¢¢§\
400 S»Z Rural
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320 b—— :
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U.S. DEPARTMENT OF AGRICULTURE NEG. ERS 8568=-71(11) ECONOMIC RESEARCH SERVICE

FIGURE 3

A second indication of the target run is that continual overt efforts must
be made to maintain the rate of gain in output per person in rural areas above
that in urban areas. This effort includes upgrading the quality of the labor
force in rural areas as well as that of the jobs there.

Thirdly, policymakers need not look askance at some moderate reduction in
the natural rate of increase in the population of rural areas, although overt
efforts to make this a major objective of development policies appear counter-
productive. Stopping outmigration as a natural complement to the development
policies discussed might be considered desirable; but employing overt migration
policies to achieve development ends appears unwarranted and ineffectual.
Stopping outmigration may be a worthy end of rural development policies, but
it is not an efficient means. In short, a comprehensive development plan
would emphasize aggregate demand and productivity factors and minimize the
use of direct demographic policies to help redistribute a portion of the
population to achieve the overall development goals.
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NATURAL POPULATION GROWTH RATE

COEFFICIENT OF DEMAND FOP EMPLOYMENT =

INCOME GROWTH QATE=
NUMBER OF YEARS= 5]

YEAR

1970

1980

1990

2000

2010

2020

YE AR

1970
19 80
1990
2000
2010
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POPULATION(THOU.)

TOT AL

203184
230221
260855
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MI G
RURAL-T
THOU.

RURAL

754 4

85596

9¢ 98 6
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PAT ION
0-U RBAN
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- 00No
- 0NN0
. 0010
- 0NN0
- 0Nno

. 0000

UPB AN
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210381

238375

TABLE 9.--RESULTS OF TARGET-RUN SIMULATION, 1970-2020
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77265
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339032
544189
858340
1337282

206 5045

IL.)
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R UR AL
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Table 10.--Absolute changes from expected trend, assuming various alternative

policy actions for 3 selected years 1/

Policy action Population Employment Income
and year ' vu.s. ‘P Rural ‘ Urban P U.s ® Rural’ Urban ‘' U.S. } Rural Urban
Thousands Million dollars——--——-
Stop rural out-
migration: :
1980..... Ceteeeaeat 0 2,903 -2,903 -60 96 -155 -784 982 -1,766
1990...iviiennnnnas 0 5,830 -5,830 -238 399 -636 -3,606 5,462 -9,069
01010 0 8,502 -8,502 -507 888 -1,394 -8,660 16,250 -24,910
Double rural out-
migration:
1980..cceeeeennant 0 -2,568 2,568 55 -89 144 727 -911 1,638
1990..ccviinnns . 0 -4,612 4,612 202 -341 544 3,075 -4,673 7,748
2000..... e 0 -6,103 6,103 401 -706 1,108 6,848 -12,946 19,794
Reduce rural birth
rate:
1980.cceenencnannns -1,649 -1,5%90 -59 =54 -52 -2 -552 -531 -22
1990 ... ceeveenenn. s -3,645 -3,400 -246 -241  -223 -17 -3,301 -3,053 -248
20000 0iieninnennst -6,061 -5,508 -553 -583 =523 -59 -10,649 -9,583 -1,066
Increase rural
birth rate:
1980...ceveeenna 1,679 1,620 59 54 53 2 559 536 23
1990......... ceeeat 3,781 3,539 241 246 229 18 3,378 3,130 248
01010 F 6,401 5,864 537 604 545 59 11,027 9,982 1,045
Expand rural aggre- :
gate demand for
workers:
1980...cceiinaas 0 1,016 -1,016 2,264 2,314 -50 23,119 23,683 -564
1990 . cveeeeneennns 0 2,520 -2,520 4,438 4,678 -239 60,632 64,046 -3,414
2000 ccceeenans . 0 4,466 -4,466 6,586 7,194 -608 120,883 131,743 -10,860
Raise productivity
of rural labor
force:
1980...cccveeeeenant 0 112 -112 =2 2 -3 9,110 9,149 -39
1990..cciieneennet 0 589 -589 -14 23 -37 27,876 28,406 -530
0100 JP 0 1,694 -1,694 =57 97 -153 63,658 66,403 -2,745
Target income and
employment:
1980.ccveenenenanst 0 2,902 -2,902 1,770 2,701 -930 14,218 24,802 -10,584
1990..... e . 0 5,830 -5,830 3,450 5,628 -2,178 36,826 67,887 -31,060
2000, .ccceeeennannas 0 8,502 -8,502 5,094 8,803 -3,709 73,124 139,428 -66,304

1/ Difference may not concur because of rounding.
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APPENDIX

This report utilizes data that are available on a county basis to build
the rural and urban sectors. Four different approaches were tested in allo-
cating the 3,136 counties of the United States into either a rural or an urban
delineation. In some of the delineations, places that seem fairly rural in
character fall in the urban category; the opposite occurs in other delineations.
The major advantages, limitations, and rationale behind each of the four
approaches are discussed briefly below. Then a comparison is made of the
simulation results obtained from each delineation. Each delineation leads to
the same general conclusions about the rural-urban prospects for population,
income, and employment.

I. Standard Metropolitan Statistical Areas

The Office of Management and Budget has designated certain counties (or,
in the case of New England, towns) as Standard Metropolitan Statistical Areas
(SMSA's). An SMSA must contain at least one central city of at least 50,000
inhabitants. The SMSA will then include the county in which this central city
is located, plus adjacent counties found to be metropolitan in character and
economically and socially integrated with the county of the central city. The
Bureau of the Census has applied the same definition to New England counties
to form Metropolitan State Economic Areas (MESA's). Applying both of these
designations to the 3,141 U.S. counties identifies 15 percent as metropolitan
in character and 85 percent as rural in character.

An advantage of this SMSA/non-SMSA delineation is that it is becoming
increasingly popular in the rural development literature, probably because a
considerable amount of economic and social data are published on an SMSA/non-
SMSA basis. Also, this delineation is based on fairly stable county lines, in
contrast to changing city boundaries used in the conventional census definition
of urban.

A major shortcoming of this delineation is that counties adjacent to or
near the county with the central city and not metropolitan in character are
not included in the SMSA. Frequently, however, such nearby counties may be
an integral part of the central city's larger functional trading and commuting
network. People may cross county lines to work, shop, go to school, obtain
health care, and find recreation.

ITI. Urban Orientation of Counties

A two-dimensional criterion was used by Bluestone for identifying the
urban orientation of counties for purposes of area development analysis.l/
According to Bluestone, a county's urban orientation is reflected in the

1/ Bluestone, Herman. Focus for Area Development Analysis: Urban Orienta-
tion of Counties, U.S. Dept. of Agr., Econ. Res. Serv., Agr. Econ. Rpt. 183,
May 1970, pp. 1-4.
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percentage of the county's population that lives in urban places (primarily
places of 2,500 or more) as well as by the density of the population per square
mile. Bluestone allocated counties into six urban-orientation classes. How-
ever, for purposes of the present study, only two classes are desired. Fol-
lowing Bluestone, we designate a county as urban in character when either

(a) at least 50 percent of the county's population live in urban places, or

(b) the density exceeds 100 persons per square mile, or (c) both. Applying
these designations to the 3,136 U.S. counties identifies 36 percent of the
counties as metropolitan in character and 64 percent as rural.

Advantages of using the urban orientation of individual counties to define
urban and rural sectors of the United States include: County units are well-
understood popularly; county lines are stable over time, which facilitates
future analyses; and the method of allocation has been used elsewhere and is
easily understood.

Shortcomings to applying the urban-orientation code to build a two-sector
economy from counties include a variation of the criticism against the SMSA
delineation mentioned above. That is, functional economic trading and commuting
areas are broken up when counties containing central cities go into one sector
and outlying counties without central cities, but socially and economically
interdependent with central cities, go into the other. 1In addition, the
counties categorized as rural in Bluestone's delineation are very sparsely
populated--they contain a mere 17 percent of the U.S. population.

ITTI. Urban Orientation of Multicounty Areas Based on Two Dimensions

In our third approach to a rural-urban delineation, we applied Bluestone's
two-dimensional criterion for county units to a multicounty breakdown of the
United States. This breakdown, which was developed by Nelson and Abel for the
purpose of area development analysis, aggregates the 3,136 U.S. counties into
482 multicounty basic economic research areas.2/ The areas are delineated on
the basis of population size of the urban center, commuting time to the center,
and factors of economic interdependence such as commuting and trading patterns.

A multicounty area was designated as urban oriented when either (a) at
least 50 percent of the area's population live in urban places, or (b) the
area's density exceeds 100 persons per square mile, or (c) both. As a result,
273 multicounty areas were designated as urban oriented and 209 as rural
oriented.

To illustrate this approach: The Knoxville, Tennessee, multicounty area
had a population of about three-quarters of a million in 1970. Of these people,
47 percent lived in urban places according to the census definition. There
was an average of 97 persons per square mile. Hence, the Knoxville area is
classed as rural oriented according to Bluestone's percentage-urban and density

2/ Nelson, Karen M., and Abel, Fred H. Basic Economic Research Areas: A
Delineation and Prospects for Use. U.S. Dept. of Agr., Econ. Res. Serv., 1971,
unpublished manuscript.
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criteria. On the other hand, the Syracuse, New York, multicounty area, with
about the same total 1970 population as the Knoxville area, was 67 percent

urban and had 213 persons per square mile; hence, it is classed as urban oriented.
Both central cities are Standard Metropolitan Statistical Areas. However, the
Tennessee area, including the hinterland counties, is considered in this
delineation to be rural oriented, while the Syracuse area is considered urban
oriented.

Advantages of using multicounty research areas instead of counties in
delineating a rural and an urban sector is that counties that are tied together
economically and socially stay together for the analysis. That is, an entire
multicounty area, with its central city and its rural hinterland, is categorized
as either rural or urban.

A disadvantage of our third approach is that the multicounty areas are not
recognized by local residents and leaders as units for which economic policies
are made and implemented. An additional disadvantage is that it puts 87 per-
cent of the U.S. population in the urban sector and only 13 percent in the
rural sector.

IV. Urban Orientation of Multicounty Areas Based on One Dimension

The fourth rural-urban delineation, and the one discussed in the body of
this report, is based on a modification of the delineation discussed immedi-
ately above. To overcome the weaknesses of the small size of the rural-
oriented sector resulting from that delineation, we considered using only the
percentage-urban dimension or only the density dimension.

With only the percentage-urban dimension, only nine multicounty areas
would be added to the rural sector, because most of the areas with over 100
people per square mile also have more than 50 percent of the population living
in urban places. On the other hand, using only the density dimension reclas-
sifies 174 multicounty areas from urban to rural. This procedure results in
99 areas being categorized as urban oriented and 383 as rural oriented. The
delineation used in the body of this report is the latter one in which a
multicounty area is classed as rural or urban oriented according to whether
the density of the area is less than or greater than 100 persons per square
mile.

An advantage of this delineation is that the rural-oriented sector now
contains 37 percent of the U.S. population, only moderately more than the 30
percent living outside SMSA's. Also, since it is still based on multicounty
areas, the units are relatively closed with respect to work and trade.

A disadvantage is that some highly urban centers end up in the rural-
oriented sector. For example, the multicounty area containing Denver is 89
percent urban, but with its vast, sparsely populated hinterland, has only 82
people per square mile. Hence, the Denver area is classified as rural oriented
because of the extremely rural character of its hinterland, even though its
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central city is recognized as highly metropolitan in character, ranking 27th
among all of the SMSA's in 1970 population. The delineation also has the same
disadvantage mentioned above for multicounty areas: The multicounty areas are
not units for which economic policies are made and implemented.

A Syncpsis of Simulation Results From
the Alternative Delineations

For each delineation, the nine structural parameters estimated from the
1960-70 data were about the same value. In particular, the income productivity
coefficient for the rural sector, b,, averaged .0325, and that for the urban
sector, b,, averaged .0232. The demand-for-labor coefficient for the rural
sector of each delineation averaged .006, while that for the urban sector
averaged .012. The population-growth parameters were, by definition, set equal
to each other for the rural and urban sectors in all four delineations. This
value was set at the national annual rate for 1960-70 or c, = c, = 1.26.

Because of the similarities in the parameter values, basic trenas in population,
income, and employment exhibited the same general patterns over the decades.

The following is a summary of results obtained from simulations based on
the four rural-urban delineations. Tables in this appendix show the output
from: (1) The SMSA/non-SMSA approach, (2) the urban orientation of counties
approach, and (3) the approach based on urban orientation of multicounty areas,
where at least 50 percent of the area's population live in urban places, or
the density exceeds 100 persons per square mile, or both. Tables from the
fourth approach are in the body of this report. They are based on an urban
orientation of multicounty areas, applying only the density criterion of 100
persons per square mile,

Basic Trend

The basic-trend run for each delineation is shown in appendix tables A-1,
A-2, and A-3 and in text table 2. 1In all four cases, continued outmigration
from the rural sector causes the proportion of the rural population tc decline
slightly each year, with the larger percentage decrease occurring during the
earliest years of the simulation. However, shortly after the year 2000, the
direction of the migration flow reversed itself for all runs.

Income remained in almost constant proportions between the rural and urban
sectors as the total level rose during 1970-2000 for each ef the four deline-
ations. Aggregate income gains due to expanding population and employment in
the urban sector were about matched by gains due to rising inccme and output
per worker in the rural sector in each instance. Inccme per capita continued
to be higher in the urban sector than in the rural sector throughout the
simulation for all four delineatioms.

The demand-for-labor coefficients in the urban sectors were found to be
almost double those in the rural sectors for all runs. Closing this gap is
shown in the sensitivity analysis below to be a most promising policy for rural

development.
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TABLE A-1.--SIMULATED RESULTS OF PROJECTIMNG NORMAL TRENDS, SMSA/NON-SMSA DELINEATION, 19gp-2020

NATURAL POPULATION GROWTH RATE = «D125710(RURAL) 20125710 (URBAN) MIGPATION COEFFICIFNTS:
COEFFTCIENT OF DEMAND FOR EMPLOYMENT= .00K2154(RURAL) .0123854 (URBAN) EMPLOYMENT DFMAND= 16060.90
INCOME GROWTH PATF= .0312217(RURAL) .N226287 (UPBAN) INCCME-EMPLOYMENT RATIOSS: .0926000
NUMBER OF YEARS= 61 EMPLOYMENT-POPULATION RATIOS: 2462.7000
POPULATTONITHOU ) EMPL OYMENT(THOU.) INCOME (SMIL.) POPULATION EMPLOYMENT INCOME
—esem o= - —-PROPORTION-=-=-= === -= ==
YEAR TOTAL  RUPAL  URBAN TOTAL  RURAL  URBAN TOTAL  RURAL  URBAN PURAL URRAN  RURAL URSBAN  RURAL ~ URBAN
1960 179323 58948 120374 64639 19695 449343 432360 105234 327126  .3287 .6713  .3047 .6953  .2u34 .7566
1970 203184 62852 140332 77265 22196 55069 662630 161283 501346  .3093 .6907  .2R73 .7127  .2434 .7566
1980 230221 67447 162773 91319 24801 56518 1002515 245077 757437  .2930 .7070 .2716 .7284  .2445 ,7S5S
1990 260855 73149 187806 106991 27554 79436 1501666 370287 1131378  .2800 .7200  .2575 7425  .2466 .7534
2000 295566 80132 215434 124482 30519 93963 2231639 SS7765 1673874  .2711 .7289  .2452 .7548  .2499 .7501
2010 334896 8919 245476 144003 33793 110209 3295535 839890 2455644  .2670 .7330  .2347 .7653  .2549 .7u4S1
2020 379458 102714 277444 165758 37519 128239 4842068 1268125 3573943  .2688 .7312 .2263 .7737  .2619 .7381
MIGRATION EMPLOYMENT PER 1000 POP. INCOME PER CAPITA INCOME PER EMPLOYEE
YEAR RURAL-T0-URBAN TOTAL RURAL URBAN TOTAL RURAL URBAN TOoTAL RURAL’ URBAN

THOU. PERCENT

1960 375 .6361 360.5 334.1 373.4 2411.6 1785.7 2718.1 6689.3 5343.5 7279.1
1970 366 .5823 38n.3 353.2 392.4 3261.7 2566 .6 3573.1 8576.5 72667 9104,.4
1980 339 5031 396.7 367.7 408.7 4355.1 3634.1 4653.R 10978.¢ 9882.1 11387.4
1990 2856 3919 410.2 3717.2 §23.0 5757.2 5069.5 6024.7 14035.9 13439.1 14243,0
2000 193 .24N3 421.2 380.9 436.2 7550.9 6961.0 7770.3 17927.8 18276.0 17814.7
2010 36 ~0401 430.0 377.9 449.0 9841.0 9393.2 10004.1 22885.7 248542 22282.1

2020 -216 - 2132 436.8 367.8 462.2 12761.0 12431.3 12882.2 2921?2.0 3380N0.0 27869.7



8¢

TABLE A-2.--SIMULATED RESULTS OF PROJECTING NORMAL TRENDS, URBAN ORIENTATIiON OF COUNTIES DELINEATION, 1960 -2020

NATURAL POPULATION GROWTH RATE = «0125710(RURAL) .0125710 (URBAN) MIGRATION COEFFICIENTS:
COEFFICIENT OF DEMAND FOR EMPLOYMENTZ .0043702(RURAL) <0117119 (URBAN) EMPLOYMENT DEMAND= 11858.00
INCOME GROWTH PATES 034648 1(RURAL) +0233520 (URBAN) INCOME-EMPLOYMENT RATIOS= .071559n
NUMBER OF YFARS= K1 : EMPLOYMENT-POPULATION RATIOS= 2016.8000
POPULATION(THOU ) EMPL OYMENT (THOU. ) INCOME (SMIL.) POPULATION EMPLOYMENT INCOME
——m—m o=~ = —PROPORTION— — == == == —= =
YEAR TOTAL  RUPAL  URRAN TOTAL  RURAL  URBAN TOTAL  RURAL  URBAN RURAL URBAN RURAL URBAN  RURAL URBAN
1960 179323 33450 145872 64R33 10910 53728 432360 52995 379364  .1865 .8135 .1688 .8312 .1226 .8774
1970 203184 34443 168740 77265 11899 65366 662629 81253 581376  .1695 .8305 .1S40 L8460 .1226 .8774
1980 230221 35770 194451 91329 12894 78435 1002527 123773 878753  .1554 .8446  .1412 .8588 .1235 .876S
1990 260855 37724 223131 107018 13914 93104 1501707 187766 1313940  .1446 .8554  .1300 .8700 .1250 8750
2000 295566 40751 254815 124526 14993 109533 2231602 284437 1947164  ,1379 .8621  .1204 .8796 .1275 .8725
2010 334896 45555 289340 144047 16188 127853 3294846 431724 2863121  .1360 .8640 .112% .8876 .1310 .8690
2020 379458 53’81 326177 165759 17589 148169 4838894 653474 4179420  .1404 .8596 .1061 .8939 .1363 .8637
MIGPATION EMPLOYMENT PER 1000 POP. INCOME PER CAPITA INCOME PER EMPLOYEE
YEAR RURAL-TO-URRAN TOTAL RURAL URBAN TOTAL RURAL URBAN TOTAL RUR AL URBAN

THOU. PERCENT

1960 330 .9858 360.5 326.2 368.3 2411.6 1584 .8 2601.2 6689.3 4857.6 7061.3
1970 319 «9273 3R0.3 345.5 387.4 3261.7 2359.5 3445.9 8576.5 6828.7 8894.7
1980 28R .8N62 396.7 360.5 403.4 4355.1 3460.7 4519.6 10977.5 9599.6 11204.0
1990 229 .6169 410.3 3r8.8 417.3 5757.3 4977.8 5889.1 14032.7 13495.1 14113.0
2000 127 « 3105 421.3 367.9 429.9 7550.8 6980.3 7642.0 17921.1 18971.3 17777.4
2010 -u3 -.0975 430.1 355.3 441.9 9838.9 9477.3 9895.8 22873.8 26669.9 22393.2

2020 -326 -.6138 436.8 330.1 454,3 12752.6 12377.8 12813.8 29192.8 37492.6 28207.5
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TABLE ‘A-3.--SIMULATED RESULTS OF PROJECTING NORMAL TRENDS, 482 MULTICOUNTY AREAS,

NATURAL POPUL ATION GROWTH RATF

COEFFICIENT OF DEMAND FOR EMPLOYMENTZ

INCOME GROWTH PATF=

NUMBER OF YEARSZ

YEAR

1960
1970
1980
1990
2000
2010

2020

YEAR

1960
1970
1980
1990
2000
2010

2020

1

POPULATION(THNOU.)

TOTAL

179323
203184
230221
261855
295566
334896

379458

MIG
RURAL -T
THOU.

269
249
208
137
17
-179

-507

RURAL

25851
265232
27584
29352
32315
364

45512

RATION
0- URRAN
PERCFNT

1.0386
.91392
L7546
L4655
.0537

-.4875

-1.1153

URBAN

153471
176661
202636
231503
263251
297631

333946

EMPLOYMENT PER 1000 POP.

TOTAL RURAL URBAN TOTAL RURAL URBAN
360.5 326.2 366.2 2411.6 1667 .6 2536.9
380.3 346.1 385.4 3261.8 2491.0 3377.5
396.5 360.1 401.5 4355.3 3648.0 4451.6
409.8 364.8 415.5 5758.1 5203.9 5828.4
420.5 357.4 42842 7553.1 7176.3 7599.4
428.8 335.8 440.5 9845.1 9492.5 9889.2
435.0 301.0 453.2 127¢66.8 11982.7 12873.7

DELINEATION USING BOTH DENSITY AND URBAN CRITERIA,

«0125710 (URBAN)
0113625 (URBAN)
«0238009 (URBAN)

= «0125710(RURAL)
«0042909(RURAL)
«0348008(RURAL)

EMPL QYMENT(THNU,.) INCOME ($MIL.)

TOTAL RURAL UPBAN TOTAL RURAL URBAN

64639 8432 56206 432360 43096 389264
77267 9180 68086 662643 66057 596585
91294 99 31 81362 1302577 100614 901962
1n6302 10708 96193 1501907 152734 1349173
124279 11548 112731 2232298 231889 2000408
14 36 07 12512 131095 3296908 353719 2943189
16 5050 13701 151348 4844299 545335 4298963

INCOME PER CAPITA

1960-2020

MIGRATION COEFFICIFNTS?

EMPLOYMENT DEMAND=  9747,00
INCOME-EMPLOYMENT RATIOSE .0729700
EMPLOYMENT-POPULATION RATIOS= 1676.7000
POPULATION EMPLOYMENT INCOME
—m----=—=— = —=PROPORTION— === == == == ==
RURAL URBAN  RURAL URBAN  RURAL URBAN
.1442 .8558  .1305 .8695  .0997 .9003
.1305 .8695 .1188 .8812  .0997 .9003
.1198 .8802 .1088 .%912  .1004 .8396
.1125 .8875 .1002 .8998  .1017 .B983
.1093 .8907  .N929 .9071  .1039 .8961
.1113 .8887  .N871. .9129  .1073 .8927
.1199 .8801  .0830 .3170 .1126 .8874

INCOME PER EMPLOYEF

TOTAL RURAL URBAN

6689.3 S111.3 6926.1

8576.5 7196.0 87h2.6
10982.3 10130.9 11086.3
14049.8 14263.0 14026.1
-17962.4 200806.5 17745.5
22958.3 28270.8 22451.2
29351.0 39801.9 28404.9



Sensitivity Analysis

The alternative development policies discussed in the body of this report
were simulated for all four delineations. Results of the simulated policies
are discussed briefly below. Appendix tables A-4, A-5, and A-6 and text table
present a summary of the outputs as of the year 2000, with comparisons to the
1960 and 1970 initial conditions and to the year 2000 for the trend run.

Migration Effects.--Outmigration from the rural sector was analyzed under
two situations. First, the migration coefficient for each delineation was set
to zero, meaning no rural outmigration. As a result, the rural sector's popu-
lation increased considerably above trend by the year 2000. The consequences
for income and employment were about the same for each delineation. Total in-
come in the rural sector gained, but work force participation rates among rural
inhabitants dropped. An increase in per capita income in the urban sector
ranged from $114 to $268 at the expense of reduced per capita income in the
rural sector.

The second migration policy was a doubling of the migration coefficients.
For each delineation, this action resulted in, by the year 2000, a considerable
rise in per capita income and higher employment-population ratios in the rural
sector. Benefits to rural individuals from this policy are at the expense of
reduced total business activity in the rural sector. Also, employment per
1,000 persons is lower in the urban sector and income per capita there is
reduced.

Population Growth Rates.--Rural population growth rates were reduced from
1.26 to 1.06 for each delineation. The results of each run show a reduced
rural population by the year 2000 and a slight rise in rural per capita income.
A run with the rural population growth rate increased to 1.46 resulted in an
increase in total national income but a decrease in per capita income in both
the rural and urban sectors.

Labor Productivity Increases.--To assess the effects of increased labor
productivity on each delineation's rural sector, the rural labor productivity
coefficient, b,, was increased 10 percent. For all four delineations, results
indicate higher rural per capita incomes and higher employment-population
ratios than in the trend run. Also, reversed rural outmigration begins 10 to
20 years earlier than trend, depending on the definition of rural.

Labor Demand Expansion.--The rural demand-for-labor coefficient, a., was
made equal to that of the urban sector for all delineations. This meant an
almost doubling of the rural coefficients. By the year 2000: Rural per capita
income exceeds urban per capita income; the gap between employment-population
ratios in the rural and urban sectors closes considerably; rural outmigration
is reversed at least 10 years earlier than trend; and total U.S. business
activity is up. The latter rise comes as a result of a considerable increase
in rural economic activity but is at the expense of a decline in the economic
activity of the urban sector.

Target Run.--The target run sets two goals to be accomplished by the year
2000: (1) To raise rural per capita income so that it equals the trend
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Table A-4.--Summary projections of simulated alternative development
policies, SMSA/non-SMSA delineation, 1960-2000

Simulated f i Source:f Annual f f Income
alternatives : Year : table : population ; Migrants ; per
. -, No. 1/ ;| growth rate 2/ : : capita
; : E Rural f Urban f Rural to Urban S Rural f Urban
: : :-——-Percent—-———---- Thou. Pet.  =—————- Dollars 3/----
Initial conditions.......... P 1960 ¢ aA-1 : - - 375 .64 1,786 2,718
Initial conditions.......... 1970 ¢ A-1 T .64 1.54 366 .58 2,567 3,573
Trend run.....oeeeee. ceeeeset 2000 ¢ A-1 ¢ .81 1.44 193 .24 6,961 7,770
Stop rural outmigration.....® 2000 : - P 1.25 1.26 0 0 6,296 8,038
Double rural outmigration : : :
inducementS....veveuenenes.t 2000 ¢ - ¢ .51 1.55 215 .29 7,451 7,632
Reduce rural birth rate..... ¢ 2000 : - : .63 1.43 154 .20 7,264 7,789
Increase rural birth rate...: 2000 : - T 1.00 1.45 229 .27 6,669 7,752
Expand rural aggregate : : :
demand for workers......... : 2000 : - : 1,07 1.34 -39 -.05 8,112 7,930
Raise productivity of rural ? : :
labor force.....eevveree...t 2000 ¢ - T .88 1.41 55 .07 7,486 7,818
Target TUN....eeeeveraoenens 2000 ¢ A-7 1,26 1.26 0 0 7,771 7,771
; ; i Distribution of--
. ; f Population f Employment f Income
; ; f Rural 3 Urban i Rural f Urban f Rural f Urban
; : ; Percent
Initial conditions ......... . 1960 . A-1 . 33 67 30 70 24 76
Initial conditions.........; 1970 ; A-1 ., 31 69 29 71 24 76
Trend TUD veevernrensennnns . 2000 ; A-1 27 73 25 75 25 75
Stop rural outmigrationm..... 2000 ; -  : 31 69 25 75 26 74
Double rural outmigration ; ; ;
inducements «ceveveereeseas 2000 - . 25 75 24 76 24 76
Reduce rural birth rate....; 2000 ; - ; 26 74 24 76 25 75
Increase rural birth rate.., 2000 ; - ; 28 72 25 75 25 75
Expand rural aggregate H H :
demand for workers::++++--3 2000 ; - 29 71 29 71 30 70
Raise productivity of rural: H H
labor force......seeeesesey 2000 ; - . 28 72 25 75 27 73
Target run:cceeeeeseseseses 2000 ; A-7 31 69 31 69 31 69

1/ Refers to other tables in this report. 2/ Rates are annual average rates for 1970-2000, except for
row 2, where the rate is the 1960-70 average. Rates are adjusted to accommodate migration effects.
3/ Constant, 1970 dollars. '
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Table A-5.--Summary projections of simulated alternative
development policies, urban orientation of counties delineation, 1960-2000

; ; Source:: : ;
Simulated : : Table : Annual H : Income
¢ Year : No. 1/ H population H Migrants : Per
alternatives . : * =" : growth rate 2/ : : capita
3 f f Rural f Urban f Rural to Urban i Rural f Urban
: : : Percent Thou. Pct.  —————- Dollars 3/----
Initial conditions.........: 1960 : A-2 H - - 330 .99 1,585 2,601
Initial conditions.........: 1970 : A-2 : .29 1.47 319 .93 2,360 3,446
Trend Tun.....covveveneeasat 2000 : A-2 : .56 1.38 127 .31 6,980 7,642
Stop rural outmigration....: 2000 : - : 1.26 1.26 0 0 5,901 7,825
Double rural outmigration : H H

inducements......e0c000.0...t 2000 @ - : .15 1.45 83 .23 7,700 7,568
Reduce rural birth rate....: 2000 : - : .39 1.38 96 .25 7,283 7,655
Increase rural birth rate..: 2000 : - : .74 1.39 156 .36 6,686 7,629
Expand rural aggregate de- : : :
mand for workers..........: 2000 : - : 1.00 1.31 -79 -.17 8,237 7,762
Raise productivity of rural: : :

labor force........evv.v..t 2000 - : .67 1.36 9 .02 7,485 7,675
Target run.....eeeeeeve.e t 2000 3 A-8 t 1.2 1.26 0 0 7,642 7,642

; : ; Distribution of--

f f f Population f Employment f Income

z : f Rural Urban : Rural : Urban t Rural : Urban

: : : Percent
Initial conditions..,......: 1960 : A-2 : 19 81 17 83 12 88
Initial conditions.........: 1970 : A-2 H 17 83 15 85 12 88
Trend run........oe.. creseet 2000 P A-2 H 14 86 12 88 13 87
Stop rural outmigration....: 2000 : - : 17 83 13 87 13 87
Double rural outmigration °@ : :

InducementS.ceesessseeseas 2000 - : 12 88 12 88 12 88
Reduce rural birth rate....: 2000 : - : 13 87 12 88 13 87
Increase rural birth rate..: 2000 : - : 14 86 12 88 14 86
Expand rural aggregate de- @ H :

mand for workers..........: 2000 ¢ - : 16 84 16 84 16 84
Raise productivity of rural: : !

labor force..eessevearaaaas 2000 @ - : 14 86 12 88 14 86
Target TUD....eoeeveeeasasss 2000 : A-8 : 17 83 17 83 17 83

1/ Refers to other tables in this report. 2/ Rates are annual average rates for 1970-2000 except for row
2 “where the rate is the 1960-70 average. Rates are adjusted to accommodate migration effects.
’
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Table A-6.--Summary projections of simulated alternative
development policies, 482 multicounty areas, delineation using both density and urban criteria,1960-2000

Simulated : ; Source: ; Annual ; s Income
dtematives T DI L pedstion s e
: : : Rural : Urban i Rural to Urban : Rural ; Urban
; : e Percent------- Thou. Pct. —-——- Dollars 3/---
Initial conditions..,,_,,_,,; 1960 ; A-3 ; - - 269 1.04 1,668 2,537
Initial conditions..........é 1970 z A-3 i .27 1.41 249 .94 2,491 3,377
Trend Tun.....veeeeeseeeeens 2000 1 A-3 [ .66 1.34 17 .05 7,176 7,599
Stop rural outmigration.....z 2000 ; - z 1.26 1.26 0 0 6,221 7,713
Double rural outmigration f f f
inducements................; 2000 ; - ; .34 1.38 -62 -.22 7,717 7,558
Reduce rural birth rate.....é 2000 i - : .50 1.33 -5 -.02 7,471 7,610
Increase rural birth rate...; 2000 : - i .83 1.34 41 .12 6,879 7,589
Expand rural aggregate de- f 3 3
mand for workers ..... .....; 2000 ; - ; 1.09 1.28 -146 -.40 8,430 7,692
Raise productivity of rural i f f
labor force......... .......; 2000 ; - ; .81 1.32 -109 -.32 7,611 7,635
Target run .................; 2000 : A-9 : 1.26 1.26 0 0 7,600 7,600
: : i Distribution of--
; ; ; Population : Employment ; Income
; ; ; Rural ; Urban i Rural : Urban : Rural i Urban
: : t
z : : Percent
Initial conditions.........., 1960 , A-3 ., 14 86 13 87 10 90
Initial conditions.se-esescsi 1970 .  A-3 . 13 87 12 88 10 90
Trend TUe.eeeeeseseenenaeasy 2000 & A<3 . 11 89 9 91 10 90
Stop rural outmigration.....: 2000 ; - i 13 87 10 90 11 89
Double rural outmigration : ; :
inducments....oveveieeine., 2000 - 10 90 9 91 10 90
Reduce rural birth rate....., 2000 . - . 11 89 9 91 10 90
Increase rural birth rate.. : 2000 : - i 11 89 9 91 10 90
Expand rural aggregate de- ; ; :
mand for workers...........: 2000 : - 12 88 12 88 13 87
Raise productivity of rural : i i
labor force......coeveeenaat 2000 2 - : 11 89 9 91 11 89
Target run..................: 2000 : A-9 : 13 87 13 87 13 87

l/ Refers to other tables in this report. 2/ Rates are annual average rates for 1970-2000 except for
row 2, where the rate is the 1960-70 average. Rates are adjusted to accommodate migration effects.
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projection for the urban sector, and (2) to equalize employment-population
ratios within the two sectors. Parameters to achieve these objectives were
obtained by allowing the demand-for-labor and income productivity coefficients
to vary sufficiently to generate the per capita income and work participation
constraints stated above. Population growth parameters for both sectors were
held at the national rate. No outmigration occurs under these assumptions.

The target runs are shown in appendix tables A-7, A-8, and A-9 and in
text table 9. For each target run, the major impact on the coefficient adjust-
ment process occurs on the rural demand-for-labor coefficient, a,. The general
implication of the output from each run is about the same--between 5 and 9
million additional rural jobs are needed by the year 2000, depending on the
definition of rural. This goal can be reached by a virtual doubling of the
capacity of the rural sector to create jobs for idle workers. Approximately
3 to 5 million of these jobs could come from a transfer of urban jobs to the
rural sector; however, a significant number of new jobs also must be created
if the stated goals are to be met in 30 years.
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TABLE A=¥.--RESULTS OF TARGET-RUN SIMULATION, SMSA/NON-SMSA DELINEATION, 1970-2020

NATURAL POPULATICM GROWTH RATE = 0125709 (RURAL) .0125709(UR BAN) M IGRATION COF FF IC IE NT S@
COEFFICIENT OF DEMAND FOR FMPLOYMENT= 0127186 (RURAL) 0112509 (UR BAN) * EMPL OY MENT D EMANC= .00
INCOME GROWTH SATE=S .030234 21 (RURAL ) «0226276(UR BAN) INCOME-EMPLO YMENT RATIOS = .0000000
NUMBEP OF YL APT=  S] EMPL OY ME NT -P OP UL AT ION RA TI10S= .000¢0
POPULATTONC(THON.) FMPL QYMENT(THOU.) INCOME (SMIL.) PO PULA T1 ON EMPLOYMENT IN CO ME
———— === === == -PROPORT TI0N—== == == == == ===
YEAR TOTAL RURAL  UFBAN TATAL  RUPAL  URRAN TOTAL  RURAL  U®BAN RURAL URBAN RURAL URBAN RURAL URBAN
1970 203184 62851 140331 77265 22196  S5069 662629 161284 501345  .3093 .6907 .2873 .7127 .2034 .7566
1980 230221 71717 159004 92921 27634 5287 1014169 270751 743418 .3093 .6907 .2974 .702% .2670 .7330
199N 260855 8NRa? 180161 110153 33497 76556 1532864 442533 1090331  .3093 .6907 3044 .6956 .2887 7113
2000 295565 91421 204134 128926 39877 39048 2296639 710365 1586273  .3093 L6907 .3093 .69C7 .3093 .6907
210 334895 103597 231297 Juas32  4eR7T6 102956 3419871 1125947 2293923  .3093 .6907 3129 .6871 .3292 .6708
2020 379457 117382 262175 173096 54602 118484 5070617 1768451 3302165 .3093 .6907 3154 .6B46  .3u88 6512
MIGRAT ION EMPLOYMENT PER 1000 POP. INCOME PER CAPITA INCOME PER EMPLOYEE
YEAR  RURAL-TO-URRAN ToTAL RUP AL UPB AN TOTAL R UR AL URB AN ToTaL R UR AL URBAN

THOU. PERCENT

1970 1 . 0o 380.3 353 .1 392 .4 3261.7 256645 3573.1 8576 .5 7266 .7 9104 .4
1980 n . 07100 403 .6 388 .0 410 .6 4405.7 3a02.3 4676.0 10914 .7 97 98 .2 11387.3
1990 1 . 00NN 421.9 415.1 424 .2 5876.8 S5u48u.6 6052.5 13928 .8 13211.€ 14242 .7
2000 n . 00NN 436 .2 436 .2 436 .7 7770.8 7769.2 77171.2 17814 .1 17814 .1 17814.1
2010 a . QNN0 447 .4 452 .5 445 .1 10212.3 1086 3.0 9918.1 22825 .2 24020.1 22281.1

2020 0 . 0nNo 456 .2 465 .2 452.1 13363.3 15066.2 12600. 6 2929 .1 32388.3 27868 .3
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TABLE A-8,--RESULTS OF TARGET-RUN SIMULATION, URBAN ORIENTATION OF. COUNTIES DELINEATION, 1970-2020

NATURAL POPULATION GROWTH RATE = <0125709 (RUPAL ) « 012570 9(UR BA N) MIGRATION C OF FF IC I NT S:
COEFFICIENT OF DEMAND FOP EMPLOYMENTZ= 0125098 (RURAL ) « 010951 9(UR BAN) ' EMPL OY MENT D EMAN (= .on
INCOME GROWTH RATE= «0324074 (RUR AL ) «0233507CUR BA N) INCOME-EMPLO YMENT RATIOS = .0000000
NMJMEER OF YEARS= S ' EMPL QY ME NT -P OP UL AT TON RA T10S = .0000
POPULATION(THOU.) EMPL OYMENT (T HOU. ) INCOME (SMIL.) PO PU LA TI ON EMPLOYMENT IN CO ME
: === === === == P ROPORT JON-——== == = == —— =
YEAR TOTAL RURAL URBAN TOTAL  RURAL  URBAN TOTAL  RURAL  URRAN RUREL URBAN RURAL URBAN RURAL URBAN
1970 203184  3uss3 168740 77265 11899 65366 662629 81253 S81376 .1695 .8305 .IS40 .B4E0 .1226 .8774
1980 230221 39027 191194 92295 14864 77430 1007113 139626 867486 .1695 .8305 .1611 .8389 .138 .8614

1990 260855 44220 216635 108810 1806 0 30 749 1514052 233377 1280675 -1695 .8305 .1660 .83u0 <1541 8459
2000 295565 SD104 2u4Su61 12706 3 21537 105526 2258716 382859 1875856 » 1695 .8305 .1695 .8305 «1695 .81305
2010 334895 56771 278123 147337 2530 121987 3351413 619924 2731488 -1695 .8305 J721 .81 .1850 .8150

2020 379457 64325 315132 16995 29558 140386 4954008 994371 39596 37 1695 8305 «1739 .8261 «2007 7993

MIGRAT ION EMPLOYMENT PER 100C POP. INCOME PER CAPITA INCOME PER EMPLOYEE
YEAR RURAL-TO-URRAN TOTAL RUR AL URB AN TOTAL R UR AL U RR AN TOTAL R UR AL UR BA N
THOU. PERCENT

1970 ¢ - 0700 380.3 345 .5 387 .4 3261.7 2359.5 3445, ¢ 8576 .5 68 28 .7 88 94 .7
19 80 [ . ONNO 400 .9 380.9 405 .0 4 375.0 3578.2 4537.7 10912 .4 9393.8 11203.9
1990 0 - 0N0O0 417 .1 408 .4 418 .9 5804.7 5278.1 5912.2 13915.1 12922.5 14112.7
2000 0 « 0NNO 429.9 429 .9 429 .2 7642.5 7641.7 7642.7 1777 .7 1777 .7 17776 .7
20 10 Q - 0N0NO 440 .0 4836 .5 438 .6 10007.8 10920.2 9821.6 22746 .9 244 54 .5 22392.1

2020 Q . ON00 447 .9 459 .5 445 .5 13056.0 15458.9 1256 5. S 29151.1 33641.0 28205 .7



Lg

TABLE A-9.--RESULTS OF TARGET-RUN SIMULATION, 482 MULTICOUNTY AREAS, DELINEATION

NATURAL POPUL AT ION GROWTH RATE
COEFFICIENT OF DEMND FOP EMPLOYMFNT= . 012387 8(RURAL) <0 10 83 03 (U PB AN ) EMPLOYMENT DEMAND= .00
INCOME GROWTH P AT F= C

NUMBER OF YEAR = 51

YE AR

1970

1980

1990

2000

2010

2020

YEAR

1970
1980
1990
2000
2010

2020

POPULATION(THOU.)

TOTAL RURAL

2031 84 26567

230221 3002

26 08 55 34107

29 55 65 385 u6

3348 95 4 17 88

37 94 57 4 9% 15
MIGR TI N

RURAL -TCG-URBAN

THOU. FERCENT

0 .amag

0 .0mo

0 .0mao

n .0mM0

0 .Oomo

3} .0M0

USIN& BOTH DENSYTY AND URBAN CRITERIA, 1970- 2020

« 0125709 RURA L) 0125709 (URB AN ) MIGRAT ION COEFFICIENTS:

« 0305505(RURAL) «02380 58 (URB AN ) INCOME-EMPLOYMENT RATIOS: -0 000000
EMPLOYMENT-POPULATION RATY IOS: - 0000
EMPL OYMFNT (T HOU,) INCOME (SMTL.) POPUL AT ION EMPL OY ME NT INCOME
————————— PROPORTION — — — — — — —
UPBAN TOTAL RURAL URBRAN TOTAL RURAL URBAN RURAL URBAN RURAL URBAN RURAL URBAN
17€6 17 7_7265 g1 81 68084 66262 9 66064 59565 «1308 .8692 <1188 «8812 0997 .9003
2001 19 92125 114 46 80678 1005715 111285 89:%430 -.1308 8692 « 1243 8757 «1107 .8893
226747 108 4 13891 94582 1509174 182469 1326704 .1308 .8692 «1281 «8719 <1209 .8791
256919 12 5 61 16553 11 0008 2246152 293779 1952372 «1308 .8692 « 1308 «8692 «1308 .86
291106 14 F6 6S 19 74 127191 3323056 46697 295088 .1308 8692 <1328 «8672 «1405 .859
329”42 16 90 % 22699 146397 489M 743 735420 4153323 <1308 8692 « 1342 +8658 <1502 .8498
EMPLOYENT PER 1000 POP . INCOME PER CAPITA INCOME PER EMPLOYEE
TOT AL RURAL UR BAN ToTA L RURAL URBAN TOT AL RURAL URB AN
380.3 HS.6 38 5.5 3261 .7 24 87 2 3378 .2 8576.5 7196.0 8762. 6
400. 2 380.3 403, 2 4369 .0 36 97 .4 44 70 .0 10917.3 9722.4 11086.8
415. 8 4 7.3 417.1 57 86 .0 5350 .3 58 51 .5 1391 3.3 13136. N 1027. 4
28,2 42 8.3 428. 2 76 00 .0 76 02 .3 7599 .7 17 74 8.0 1774 8.0 1774 8.0
437.9 wy, 7 436. 9 9923 .2 1 06 64 .6 9811 .6 22657.9 23979. 5 22455. 6
u4ys5,.6 48 7.5 44 3. 8 12899 .8 14822 .9 12610.5 2894 7.0 321398.9 28411.8
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